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(54) PHOTOVOLTAIC ELEMENT AND SOLAR CELL MODULE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photovoltaic 
element having good electric characteristics (mobility ^, 
lifetime x) for efficiently absorbing light while avoiding 
photodegradation (Staebler-Wronski effect) peculiar for an 
amorphous semiconductor. 

SOLUTION: The photovoltaic element comprises an n 
type or p type first conductivity type semiconductor layer 
103, an i type intrinsic semiconductor layer 108 and a p 
type or n type second conductivity type semiconductor 
layer 105 sequentially laminated on a substrate 101, in 
such a manner that the layer 108 contains at least two 
units each having the layer 103 and the layer 104 having 
different absorption coefficients for the ray having 800 nm 
of a wavelength as a set of one unit 107. 
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-Si :H:F.jLtc-Si :Ft/zc-Si :H:F 
^) 20 
*5fflV^^>tlS. 2mfi[**i^5 0mfi**'l? 

[00973 ? #iMl04. 105. 20 
4. 205C0]^til Onin'-ljtzme^'Mit<, 
^:tmii0iMei^a^B^fi|c^l04. 2 04tm2O 

iMiSa^B«B^<*:Ml0 5. 20 5<O^im-Thh 

j^til^m-l 0/zina^*^*f^tV"». 
[0 0 983 ^1. ^2£0iSeifep^B^i*:m:U'hi0i 30 

[00 993 ^1, ii2oi0aiM^#f<£^«. i^-r 
[0 1 003 tfz. mK^imm^^mi^mm-m, 

[0 1013 ^^c. mcrnm^^^i^mcoi^^a 

=Sr-&::t*5||iL<. Maf«W3 0%*-^>9 9%;&5 

[0 1 023 ^Lx. micoimm^B^m(7)m 
'k^Rtm2(o i m.m^^^^mm<07i^mi^^Rtt^m 

Oat om%*^ifiLV\ 

[oio33iin;tT. im<Dpmtm^^wr^ 

-eo^^ti 5 n m A^^> 3 0 n mT'S^S 1 t < . 

$ i^tCli^ L< ti 1 0 n mt^h 2 0 n m;i>?1ff^ LV\ 50 
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[0 1043 { 2 ) pm^mtfziinm^m i 

03. 106, 203. 206 
^li0^mS^i4c®10 3. 2 0 3.||2O#mt- 
^{*;®10 6. 2 0 6ti>etimpM^«cS. nM¥ 

[01 053 P^^«cM^^tinS^«tlcO^^««^ 

^i-h) tLTti. fia|;C*fa-Si : H. a-S i : 
HX. a-SiC:H. a-SiC:HX. a-SiO 
e : H. a-S i Ge : HX. a-SiGeC:H. a 
-SiGeC:HX. a-SiO:H. a-SiO:H 
X. a-SiN:H. a-SiN:HX. a-SiO 
N : H. a-SiON:HX. a-SiOCN:H. a 
-S i OCN : HX. jtzc-Si :H. jczc-Si :H 
X. MC-SiC:H. /zc-SiC:HX. juc-S 
i O : H. /zc-S 1 O : HX. /zc-S i N : H. u 
c-SiN:HX. /zc-SiGeC:H. /zc-Si 
GeC : HX. /zc-S iON : H. /zc-S iON : 
HX. jtzc-SiOCN:H. /zc-Si OCN : HX 

mtcpmcomm^mm imimmmi i i^^^b. 

A 1 . Ga. I n, T 1 ) ^nM^^^i^Jffl^J iMm 

mmmvm^'F p. as. s.b. b i > i^^ji^t^ 
[01063 mz^t^Mmcopmmtrz^inmm^z\t. 

[01073 pmM'^(^mw^m 1 1 1 mm^mma 

1-5 0 a t om%*^iMftt LTW^,n&. 

[01083 pmrnttiiinmrn^zi^^^tih:^ 

(H, D) tL<*i>'ND>-'yiSi^(x)(i, pM 

P^i^:tin^A.»$ti&7KSIS^iL<ti 
J\T3yym^it. 0. l-4 0at om%*<MfttL 

TW^iis. mzpmmtti^inmmim^^i^m 

7K5gJ[^^^i/^^V^O^'yl^^^i0 . 1 -8 a t o m 

[0 1093 ^m^m'f-copmmnxt/nmm(7y^ 

Jmti:LTt±?SmbX:^;l.^-;{?^0. 2eVOT(^)t>0 
mtt<. 0. leViaTi0i>^0AS®ii[r$>5. ^ 

JtffiffittTm OOQcmJL:JlWi?iL<. IQ 
cmOT*^MrS^-&, ^^t::, pMMi>J:tXnM^60 
S©m-50nni3&iieF^L<. 3'-20nm*«ib^ 

[01103 mi<7>^^^«sM ( nmtfziipm) 

10 3, 2 0 3*i, ii'-=Sr<i:ilM*-^>^S^^«^ 



1 5 

[0 1 1 1} m2c^mm.^i^m (nmh^\^^\it> 

m) 1.0 6. 2 0 6ti. 'J^^j:<thimi}^i^^j:^mii<^ 

[01123 (3)^m(mmm 

[0 1 133 v-f^'Q^^xvcvD^ti. m&m^ 

x^^f\s:i^^9um:mm\,zX'>xm%. 
m {rjv^-r^y^ v^xm) ^■s^LxmnrnzMA't 

imm<Dmn:ry'ri-izmx-t6f)^tx. mm 
^'xcoryx-^^^^^x^mt. mmM\^icm.m^ 
titzm^izmmcomm^m^'t^if^xho. /av^ 
mm^xmmm^izmm^m^mm^mm^ 
^^mcr^w^mT-mcor^juyrx 
iy'jaymmi^m. iiXx/wim^Bi-u^yj^^ii^m 

^n^y-yx-^cvDrnximt^^. fmm 

I*ic7)^ia^til0 0-4 5 0t:. |*imi5— 9 0 0m 
Tor V-f ^'n&>'\*'7-ti0- 01 — lOOW/c 

m3 ^ v>f^n^coja^idg:tiO. l-lOGHz*<if^ 

[0 1143 ^^Tc, RFr^xvcvD^rmmt--&Ji 
fmm\^(mw^ui o 0-3 5 or. ^Eti 

0. 1 — lOtorr, RFM'V-tiO. 001 — 5 
0. 0W/cm2 ,iflKj^tiO. 1-3 OA/sec 

[0 1153 :^%mmMmi3m'f-izi^im:T=^iuyT 
comm\fzmLfzmm:^'xtLxii. i^v^ym^^^^ 

[0 1163 ^i^m^zi^'j^ym^^^^^:^x^L 
n^^^ttxit. mmrziiimi^yyit-^m 

V^^>il. :E«sfl^tti. 0!|;ttfSiH4 . Si2 He , S 
iF4 . SiFHa , S i F2 H2 . S i F3 S i 
3 Hs . SiD4 , SiHD3. S i Hz Dz , SiH 
3 SiFD3 , SiFz Dz . Si2 Da H3 . 
(S i Fi ) 5 . {S i Fz ) 6 , (S i Fz ) 4 , S 
12 Fe , Si3 Fa . Siz Hz F4 . S i 2 H3 F 
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3.SiCl4. {SiCl2).SiBr4. (Si 
Br2 ) 5 . S iz C l6 . S i HC I3 . S i H2 B 
rz . S i H2 C 1 2 . S i 2 C 1 3 F3 ^}i<7):^X^ 

mcottiiimMiz:^xittnhi>(oi}mfi^fih, 

[01173 Mm)(>zyjV^z:L^J:.0.=^^^t^t0X 
ittntit^ttXit. GeH4. GeD4 . GeF4 
. GeFHa , GeF2 H2 . GeFa H. GeHDs 
. GeHz Dz . GeHa Ge2 He . Gez De 

10 [01183 Mmnzmj^^^^^t^:^xittnt 

it-^tLXli. CH4 . CD4 .On H2n*2 ( nt±^ 
IS) . On Hz„ (nti^) , Cz H2 . Ce He , C 
O2. CO^^W^il-^. 

[0 1 l9]m^^:^XttX\i. Nz . NH3 . N 
D3 . NO. NO2 . Nz Oti^mifi^tl^, 
{0 120]m^^:^XtLXii. O2 . CO. CO 

2 . NO. NO2 . N2 O. CH3CH2 OH. CH3 

[ 0 1 2 1 3 ^/c. m%'r^\m-^fzi^:»izpmmttiii 
20 nmmizmx^ti^mmt lxh. mmmm^ mm 
mmmm^'fipmfi^ti^. mi i imL^rnxm 
<7>iiimmizw^izmm^ti^i>co\i. mi^mzii. * 
^mmTm^MtLx. bz hb . b4 hio. bs h 

9 . B5 Hiu Be Hio. Be H12. Be Hu^OtKS 

itt^^m. BF3 . BC I3 mr>^\nyyitt^^^i: 

mfhilb^X^^. :i(^mHzii^ AlC l3 . Ga 

c I3 . I nc I3 , T 1 c Is ^i>mf^::ti/^x^ 

Bz He . BF3 imLX\^h. 

[01223 mm.'^MX^<7>^mm^m}^zm 

3 . P2 H4 m<^^mim. ph4 i. pf3 . pf 

5 . PCI3 . PCI5 . PBrs . PBr5 , PI3 

my^^^uyyiYm^mfi^ixh. zc^m^z\t. ash 

3 .AsFa .AsCU .AsBr3.AsF5 . S 
bH3 . SbF3 . SbF5 . SbCls . SbC 1 
5 . B i H3 . B iC I3 . B i Bra ^tW^Cli: 
A^T'^S, PH3 . PF3 tmLXK^h. 
[ 0 1 2 3 3 ^/C. IMOifXitLntit-^^y^i . 
He. Ne. Ar, Xe. K r^cO;^rXTMi:^LT 
40 «imMCC^AtT*>^l^. 

[01243 m^mm) ^^mm\^i^fim^j^^ 
110. 21 o*i. %^^-thitmmr>^x'hh 

j^iiLTcoammiarv^S. ^qmglil 10. 210 

^wm(^mmmc^^m,i.z^^^xn\^m^ 
tL<i±. 5 5 0 n mmL(om:i>zi>mmmf3^s 0 

V\ ^fz. ffiOT(i®^L<(i5xlO-3QcniOT. 

50 xmtKitixio-^Qcmvxrxhhiitmt 
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LV\ ^CO^mttXU. I nz 03 . Sn02 . IT 

0 { I ni O3 +Sn02 ) . ZnO. CdO. Cdz 
Sn04 , Ti02 . Ta2 O5 , Bis O3 . MoO 

3 . Na, W03 mmwLmim. i>h\^tztii^^ 

[0 1 2 5] i3t. ^ii^>co>fb^tc. m^^^it^ 

1 1 QjOf^ZnOcOJ^Cm, A K I Ga. S 
i. Fmt^K tfZ I n2 OaCOJ^tlti. Sn. F. T 

Ti, Sb, Pb^3&*\ tfzSnOt c^J^fclti. 
F.Sb.P. As. In.TKTe,W. CUB 

[0 1 2 63 i/::. MMl 10. 2iQ<m^:^ 

[0 1 273 (s^M) ^^mi^zmi^hti^mmMm 
2 1 Hi. immm2 1 o^o^»?tp'5£^<TS^cv^ 

J^{Cje^t;:^tT^.BM2 1 0±.co-^^{zm^^ 

m^^i-h, ^cDmttxi:^. It. m. tju^ 

[ 0 1 2 8 3 ^/c . 3^TO^i^cO^«s£7)mcO(f T\ 
[ 0 1 2 9 3 ^^t, m€mfii£7)yN*^-yc^^t::li'7X 

[0 1 3 03 =5rfc. ^meoymmm=Fm^'^x . m 

[013 13 (^'J::i.-}\^)^^nco^'mjm=f-^m 
mmit^%-nm'i-^m\^fz^'j:^-Mt. ^^Sr^ 



1 8 



y-ymmm. y^m^m. r^^jivi^^j^y. 

^mryfzih. ifyXT-m^^}:M^mUz^A.xmm.L 
[0 1 32 3 (JilgW)*^Cfflv^^>iiSMffi«c7)^t 

10 'mt.mm'^^^ti,(oxhix\t.^^zwmt^j:<. 
mz.\t. m.mmf^:^}i^^'^')^j^mw^^fity(DHz^ 

[ 0 1 3 3 3 :^w^ammmm)i Lx\i. ^ 
mL^x3^y-^<7)mfmx.Mi:^it:wmizmi-c t 
izx->x. ^Rm{zmmmizmma:Lximr&^ 
tmtt<. mtimm. :mm<7ymxmt,zxm 

[0 1 34 3 imnfm) m^mjjmizmt^coi)- 

[0 1 353 ^(Dmx^mt LTti. mm<ommmm 
{zh'xizx m*)mi^i\J:i^=^^zmmmx7tc>y 

30 im{zx^xmmxv^<i:><DXht, 

[ 0 1 3 6 3 i^Lh. t^mz^^xo^j:mi.mtiii<^ 
mi(omm^M<xmtLxmwxh^. si£^<fflv^ 

htlX^^^. 

[ 0 1 3 7 3 ^ i^tc. -wmmcommut. im^m 

[0 1 3 83 i^mm) ^%-nm=f^mMMt. 
rnn^^w^hhrnn^^mt^xn^nt^^^ix. 

40 -jv^mMmzm-^h^x. nmms. ■ m^nh 
ti^Xo ^zx h 'J y^r^r w>f ^m^ti>, 
[01 393 ^mm^f-tsxxmm^ 
mmi^zx^m.^ti^. ^mf-tLxii. j^v- 

EMDC/AC>fyy^'-^'^t'>&^^)S. ^O^S^ 



50 [01403 ti^fcLTIi. 
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(0 14 11 

fmL?t. z<r>t^i>mpmwm <x/c-si : h. i 

5nm) . m(7yimm^^m (jux-Sl : 
H. 80 0nmt;:t3(t-S^ilJE#ia3 00cm-i. Wm-2 
00 nm) i:m2£0iM®ig^HW«^ (jtic-Si : 
80 0nm(Ct>(tS®iK^100 0cm-i. MilE 
300nm) 6^^imfi3[i:tT4#{i. nm^WM 
(/ic-S i : 3 0nm) m<5^JiL3to 
[ 0 1 4 2 ] 04 '^m^<r^Un:f} 

y^t'ftOs ^'->-'-7hiiAg4 0 7. ZnO4 0 8. 
ITO4 0 9T'$>0. -ea^iico^'-y-y h^^^f-C^ 

m®4 0 6C*i. RFm^Mv^y^. 
[01433 ^fcmsi^mm^mzM. ^^mv^c^win:^ 

COT, SiH4 ;(rx.-JC>-^, SiF4 ;jirx;Jfy^. CH 
4 GeH4 ;irX;tCy'<., P Fs /H2 <# 

Stg: 1%) ;erx.-Ky^. BF3 /H2 (^&f?gf : 1 

C0144 3 i-r, mA^zjn-fwmn^m^^xwm 
scotta^itojt, ^4ic±>v^T, Aowmm. 4 

0 2tiS«:^/l/r-. 403tiSm, 4 04tit-^' 
4 0 5«i'7'yf-y:rd^-7^'X. 4 0 6tiRFma§i 

•yf. 4 0 8tiZnO*-^^-&^^^fflC0:^-yy 

4 10jDj:tX4 12tiDCm^. 4 11tiRF1E®. 4 
13. 4 14*5j:t/4 1 5*ii^A"y^'-. Al6\m% 
4 1 7ti;ifX^AW. 4 1 StilellSlft. 4 2 Ki^^t 

[0 1453j?$0. 5min. 5 OmmX 5 OmmCOTK 
>jX'-x;l'W:^y*>^=Sr-&^4 03$rr-t:hyt'f 
yrayv-yu-CM^^r^L. iaM?ej^^«!, 04 
c^^:^;l'^^-4 0 2tcS«4 0 3S:^mU3t, i^MSt 
?Kyr*«^$ix>::Sf^P4 1 eti-hmWMA 0 1 
^fmUv!. £E:f);{^2Xl0-6Tor rlZ^ofc^AT 
;^'X^A'^4 1 7 *>/^m®MtC A r;(fx5r32sccm 

oow^^S'-y-y hm4 0 9tcepiniu. r^x-?^^ 
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[0146] .if;x-7"vH^;P4^y3ij^(b=5:^^:^(cM 
©0. 7 umCOlTOWm^m^LtztZ^V. i^-r 

[01473 05*ir^Xvc VD^^HSfe-rs:: tcT) 
r^S^MT. 5 0 1(i^M. 5 0 2(i3gB^mfiiXti 
M^M^-C?^^$il/cS«. 5 0 3tit-:5''-, 5 
0 4iinyr^:?yx>NOl'y. 5 0 5iiv>f^n&^ 
5oe\:i^^^a^mA^. 5 0 7tiry^5■^-^r 
10 75-y:?X^t>'^=5rSv>f^n&^AiS. 508{iR 

m. Simi^^y^^-. 5 14t«^'i=. 5 15ti;^r 
J^^A'^T^^. ^/v!. 5 12*iv>f^'n2^comfT:^ 
lifl. 5i3{mm\^. 5 16ti^XSA^rfpI^^i, 

[0 14 83 a5i^Lr»f^=S:V^*\ v>f ^naS[mA^'v>f 

7 n^^*^ 5 0 5 fcgf^$ ti. M^^yrmm^ 5 
1 4t::^^$ii. ^xmmmmxmA'^s 1 

20 -ctsfi£$ttrv^&, 

[01493 C^r^X-rC VD^MTV^f ^'n^C V 
5 0 2 5 0 1 l^^fiOb-^'- 5 0 3 tlx 

O^tt. ^^MracOJE^*Jl X 1 0-<To r rOTlC 
[01 503 &iJt/^ 1 X 1 0-4 T o r rVXTfC^-oti 

30 Ci^Scfcot::^^^* 

(01513 m^<7)imm^Ltit;i^X\ 

1 5*>A>ra;<rx$:^AL. ^ffl^ov-f ^'ng^ 
^^iS>^>fr?ng^^'t5 0 5, '7-f:^n2S£SA^5 0 
6. v>f i:'OiS[^A^5 0 7^3iLr'7>f ^^a^Scm^Ji^ 
RiEM 5 0 1 Of^iSBC^A^^ . 

[0 1 523 7-^X'e5i03t(«^st/:!t<i^-e, mm 

co&:hiz^hXdi,zay^9^yx^<fl^y^^l. R 
F^^5 0 9^Aii, RF^AS55 0 8*^^^RFm:tl^ 

[0 1 531 <5ct;:. x^-y5^-5 1 1 $:^tt, flfrScoM 
©^W-r«>®*^fi£$iT^t^^-C>"V-y^-5 1 1^ 

Fr^X'7CVDS^?T=Ct9(C*i, JJEcO^m-CRFig 

:^i7);^^^^A Lxr^ xv^^-mtf J: v^, 

[01541 mz^ m5iz5jvmm^:m\>'^x i to?5i^ 

^±t::pM)a, (^U 1^2, ) , nmm^: 

mm^tfz. pM^tiRFr^xvcvD^ (RFP 
50 cvr>m)xm^t. iMtiv>f^'n^r^x-7cv 
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(MWPCVD&) rJ^figL. nM^tiRFPCV 

[0155] tymm^m^-thtiibiz^ m 1 tC^^ 

T'H2 /f:^^m^mmXL. iim^rtcoBE:^*«^lt^ 
-C. S iH4 BF3 /Hi ;tf>i.. H2 ^^f^^r^l 

015 nmC7)pSM5:?B^L/:!fc ^l^TSKv-v -y 
5 1 1 irmt. RFW^^^-yXr^X'^^mM.^'^. 

[0156} mmmn'^S i H4 /fx. B F3 /Hz 

X 1 o-^To r r ^rm^rmt^, 

[0157] i mm^mm-htiibffZ^ m i tc^-t^ 

T'^;!rx (H2 5rfc') i&m^MAL, &Mmi(^z 

^. ^iS^^s^^Uct.I'^^-C. m:^x ( S i H 

4 . GeH4 ^fc') $rj£A$i^:. M^;yX£0^fi;m^ 

^mx<7)mmm^. tiMi^oE:^3mitc 

[0 1 58] ^(0^^ MW (-^^f ^n^) m^iom:^?: 
mXL. r^X^^^^^. m&i^-ry^~5 1 iSr 

minz, ncot^. ^itc^'r^( 1000 sec) 

mm<^wj^m^com^^zimL. muz^-pm ( i 
600 sec) fsmmi^x^ m^^x^miitz^-t^ 

[0159] wm^xaymx^^^. 1 ^m^^ 

iSXX^:^XWmn^ 1 X 1 0-5TO rr^X'%m\%L 

[0160] nmm^mm-hfzibiz. m i (c^^ 

VHz /fXi:m^MMXt. Wm\^(^E.-^t^mi^z^^ 
-t&iJ. maS^tmHzjr:t^iz^j:^Xoizm^L 

ti, mmmmc^Ltitz^x\ sih* i^x^ pf 

5 /H2 ;{fx^g£A$-ti-. SiH4 HXt^^ H2 

PF5 /H2 ;yxg£fi;()^^ltz:^-ma. 

^ 1 \zmm\ htch^o \zmk\^fz. 

[0161] ^£0^^, RF%%a:fm)^mi(n%-h^zWL 

nSl$:mL^i:C:'?)-C^i^^-y^'-5 1 1 
mL^t^i.tz. S i H4 PFs /H2 :^X(r>mX 



22 



20 



30 



2^/i*tH2 ;!rxi^S£L^tt;^^. H2 ifx 

<mx^m. tmm.mM^xwmm 1x10-5 

To rrtxnm\^L. ttM^^U-^' L^, 
[0162] iJcl;:. nM±C. ^^OT 1 0 2 t 
T. Si?l. 0/zmfiOZnOlrRFXVN*-y^"jy^^^T 
m^Lfz. ^hiz^ OTCT^10 9fcL-C. ii©0. 
5/im£7)Ag^DCXn'y^^'j:/7'^-CtimL/^. Z-H 

h^m^mt I TO i: ^^t L/C, i^xhximmnm 
10 i^^. 

[0163] 





SiH. 




It 


300Gcx3n 




IGsocm 




ITorr 








SOW 






SiH. a9«3tr;o 






TOOtecm 




lOOQsec 




40mToiT 




leot 




ZOW 






50tecm 


H. (*Wl<f;t) 


ISOOscctn 




leOOsec 


mi 


40niTorr 








20W 




SiU« 


3scan 


Hi 


-400Bccm 


PF4/H, 


lOscon 




ITcrr 




180 "C 




50W 



[0164] <ycmM-i> immios^mi<rii 

40 ^iSl^^8^^«c®104£^^{jLtc-Si : H, 80 
0 nmtZfctt-S^TOiacB 0 0 c m-i ) £0;^T'J^2 ju 

^m:^!^^ ^ S Clt 1 - 1 1 I^^o 

[0165] {mmi-2) immios^m2<r)i 
mm^^MPmio^<r^{Aio~si h. so 

0 nmfc:i>tt^igiU^|gCl 0 0 0 cm-O £7);^Tm2 
/zmtCifemU^l-Wli:. llfife^ltl^«itCf^^L7t. C 
<7)p1£j@m::^3S^$:SCJtlll -2 ti^^. 
[0166]3t@^S-?SC||l-l. SCltl- 
50 1, fcJ:t^SCitl-2C'?l^r, 
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24 



c 0 1 6 7 ] w^mmm)m(^mmi. imtti^^ 

fm^^ AM- 1 . 5(10 OmW/c ) 3MltT 

[01681 mimiku. 'fif>^}mt^^m}m^m 

^LTfev^^pbsm^bS^^. ^5 0%. ia^2 5x; 

CT^tC^L. AM-1. 5 ( 1 00mW/cm2 ) 

a!i^LTfcv^t7t^m:b^^^^5 0%. 2a^2 

tOBgmiCiSt. Mb^^eOHzt^ifgO. Imm 
coa&^ 5 0 OmmnlfzmcO^ ami. 5 (l O Om 

mm^^m ^mm't^^t{zx^^->rz. 
( 0 1 7 0 1 "9 MftsoMmmrcrtx 0 ^z tr =5: 

m) co±(.z^ EVA. i-^aymm. EVA. :ffy:x^ 
y(^:hm^. :^yXT^m^. EVA. :^^xyf 
EVA. iffyx^tm. yymmmi:Mi3ihM:* 



SCSI 

1-1 



SClt 

1 - 1 



SCit 
1-2 



IjOO 



096 



aao 



it 



liX) 



0^ 



099 



IJQO 



0.91 



087 



[01711 ±M^m 0 mfmrmit mmiz^m^ 

^i^'^-yu^fmt. IS C89 

17A-i0iSlzimL:rc r^atOMi^j ^m->ti, 
^Wi. 1 OcmXl 0cmC0M®t;j^LT^;?h = 5 
10 mmi^^iatO^SOIIlMOiitJt. ^I^M^i^V-;!. 

[01721 ±Mim 0 mfmimit ^^t::>fcmm?fe 

ty^-;U^^t. fea^a^^m^M^ J I S C 

8 9 17 ^zmtcom/ j: o mit:ff^j:^t:. tK^^S 
*i2 5mm. *^^2 3m/'s e 0(7)^^1 0®. 7? 

[0173] SC||l-lt3^fCSCitl-lfcJ:tX 

sciti-2^o»7t^^». ^mkco^m^ 

mti^2tc^j:^tc^->^, m2^£«m^M¥ 
ti. scm-i^i. oofc trffl^M^^tTv^ 

[01741 
^21 



1.00 



0.B5 



IJOO 



OSS 



0191 
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SRIt^ (Ag. 5 0nm) 7 0 9. mmmM (Zn 
O, 1/zm) 70 2^itmL. @5tC^«^M5:ffl 
<.^T^2 7£^^T3^^m^^tftmt:ti tmWiH 
SS0«l3t^:mCUT. ^7com$:L/v:5t^1g:bmi^$: 
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COimm^H^i^m (mo-S i : H. SOOnmH 
fc*t^®JK^9 0 0cm-i. |gSJi3 0 0nm) 70 5 
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m) S12ht:m^mLt:. 
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i7)i^ebfe^B^«t® (juc-si : H. SOOnmtC 
fcttS®lR^9 0 0cm-i. M^3 0 0nm) 80 5 
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20 pS^^i*c® (/ic-Si : 15nm) 814 
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-iti^^. 
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M703$:nM^M (/iC-SiC : H. 20n 30 
m) . nm^i'^m {mc-S\ :H, 20nm) tL 
itW^fiHSfe^l Otlsi^Cf^Uv:. rii03t^tg:l]^ 
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[0 286] m.^O^mJ:0. SC^l 1-1*^. 

[0287] <mm^i2>mi9oittx. 

0. 2min. 5 0mmX5 0mm£0XxyP'XS:K (S 

US304) t:m\\ m4^z^frtm^w^mi-^x. m 

(As. 4 5 0nin) 9 0 9. M^OT (Z 

no. ijLtm) 902^«imt. Msiz^mmm^ 
[0288] zcott. micrm^^i^m9 03t 

LX. nm^i^m (a-SiC : H. 2 0nm) 9 1 
3. nM^^i*;® (juc-SiC:H. 20 nm) 91 
2a, i^Xl/nm^ii^m (/ic-S i : H. 20n 
m) 9 12b^m»^iiL)t. 
[0289] ^fc, i^908i:LT. l^liOiM^ 
(//c-Si :H. SOOnmCfctt^tR 
lOOcm-^ 1^2 0 0 nm) 9 04i:. ^2 
(^imm^^^mi^m (/zc-Sl : H. SOOnmC 
t5ft&®iK^9 0 0cni-K 1^30 Onm) ttiM^ 
a9 07tL, 3#SM<^iitfc. 

[0290] m2mmm.^wm9 0 6tt 

pS^^fifcM (a-Si :H. 7. 5nm) 91 
5. pM^^ttcM (juc-Si : H. 7. 5nin) 91 
4a, isXX/pm^Wm (>Ltc-SiC : lOn 
m) 9 14h^Vmmmbi:i, =5:^. 9 1O*iM0^ 

®. 9 1 mmmm-cj>&. ;i<r>^m^m'^^sc 

mi 2-1 
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[1^3 1] 
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m90ei:pm^ii^m (/^c-Si : H. 15n 
m)2ttfpM^(4t® (^c-SiC: H. lOnm) 

[0 2 9 33 ^'^m^SCmi 2-lfcJ:lXSCJt 
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C0 2 9 5] tXh<?5^mJ:0. SC||12-1*^. ifc^SE 

[0296] <mmmi3>mLiooitLx. « 

0. 2mm, SOmmXSOmm^OXrVV'Xll^ (S 



* US 3 04) ^m^\ m4\,z^i-m^m^^^^x. m 
mmim (Ag. 4 5 0nm) 10 09. m^m^M 

30 (ZnO. 1/xm) 1 002^mStt. SStZ^-fJUm 
^S^fflV^T^3 3i0^f^r3tm^^i&*i«L^:^t 
mMi^0il3i:I^^t:LT, miOcom^^Lti^ 

[0 29 7] Z<^t^. mic0^^^i4t^l003 
ttX. nm^i^m (a-S i C : 2 0nm) 1 
013, nM^(4c^ (jLtc-S iC : H, 20nm) 
1012a, tSXX/nm.^i^m (juc-Si : H, 2 

Onm) ioi2hi:mmmiti, 

[0298] ^fc, immioosbLx. micoim 

40 8t^a^l4c^ (juc-Si : H, 800nmtCiitt-& 
lgJR^3 0 0cm-i, TO2 0 0nm) I004i:, 
m2<0imm^^^m (uc-Si :H soon 
m(Cfctt?."RlK^9 0 0cm-M^3 0 0nm) 1 
005t^#ffil007i:t, 3M^^<mmLti, 
[0299]$^>t3, i^l008^±tCiStor^ 
;U7rXi^'Jny^^M (a-Si : H, 20n 
m) 10 16^OTL)tl^, m2<^^^4^@M10 
0 6i:LT. pS^«=;i (a-Si : HI. 5nm) 
1015, pm^^m (/xc-Si : H, 7. 5n 

50 m) 1014a, i>J;t/pM^M(/xc-SiC: 
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(ZnO. Ijum) 1 102$:ifemL. @5tc:^K«m 
^M^mVK ^3 5. ^3 6£7^f^T'Tt;W7r;^m^ 

mm^tmsi^ztx. 01 i^omfl£^t:^±^^^ 



(27) 



2000-77694 



[0305] :i(7)t^ 
ttX. n 
1 1 3. n 
1112a. iSXlfn 
Onm) 1112b 
C0306] ttz. i 
iuc 
tOOcin-» 

10 5t$:mfi[l 10 
[03073 $^>tz. 
(a-Si : 



5 1 

(a-SiC: H. lOnm) 1 
(/iC-S iC : 1 Onm) 
(/ic-Si : 1 



52 



1 lOShLT, l^li7)iS 
-Si : SOOnmtiJttS 
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[0308] ^CO±(C. Pin^;em^^^^ll20t 
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mm€ffil202i:AxA-12 0 3$raXOm. 4o 

co3^m:;j5^^ 1 2 0 1 ^mmtu ^^m:hm'f't 
m^. EVA. :^yxym^. mM^bti^mim 

^yX^im. EVA. :f}yX^mm. EVA. ;if 

[ 0 3 1 7 ] r 9 LTf^L>t:*JSig?te^ 
SrSCUl 5-li:i^^, 

[0318] <\mmi5-l> iM^1108$:mi 
COimm^^m iuc-Si : H. SOOnmtC 

umizimitivmi. mmmi stnm^zimLfz. 
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